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[Translation] 

Date: June 18, 2004 
Deadline: August 18, 2004 



NOTICE OF SUBMISSION OF ARGUMENT 



Applicant: Murata Manufacturing Co., Ltd. 



Attorneys: Sang Ku Ha and Young Wook Ha 
Korean Patent Application No.: 2002-0007454 



Title of Inventions: Laminated Inductor 



The present application is rejected on the grounds set below under 
Article 63 of the Korean Patent Law. If you have an argument or 
need an amendment, please submit an Argument or Amendment by the 
above deadline. The deadline can be extended by one-month each. 



Ground 

Claims 3 to 8 of the present application are not patentable under 
Article 29, Paragraph 2 of the Patent Law as follows. 

1. The inventions described in claims 3 to 8 relate to an inductor 
which is stacked with coil patterns having a different number of 
turns. It is obvious over Fig. 2 and Fig. 4 cited invention 
(Japanese Patent Unexamined Publication No. 7-037719: Feb. 7, 
1995). 

[Enclosure] 1. Japanese Patent Unexamined Publication No. 7-037719 
(February 7, 1995) 



Dated June 18, 2004 



Electric & Electronic Examination Bureau 

Semiconductor Examination Division Examiner: In Chi Bok 
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CENTRAL FAX CENTER 
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(54) CHIP INDUCTOR AND ITS MANUFACTURE 

(57)Abstract; 

PURPOSE: To flatten the top of a magnetic layer and contribute to 
high-density mounting by forming a shrinkage suppressing layer on 
the topmost layer of a laminating body and permitting the shrinkage 
suppressing layer to form a sintered layer before the magnetic layer is 
sintered. 

CONSTITUTION: A bottom magnetic layer 21 is formed on one side of 
a sheet- shaped ceramic board 10 whereupon the primary separating 
groove 17 and the second separating groove 18 of a ceramic board 1 1 
are processed. Then, a conducting layer 31, a magnetic layer 22 
provided with a through hole and a conducting layer 32 are 
successively formed by printing permitting the conducting layer 32 to 
connect with the edge of the conducting layer 31 through the through 
hole. Such conducting layers and magnetic layers are alternately 
formed repeatedly for a prescribed number of conductor turns, and 
then a top magnetic layer 25 is formed. A shrinkage suppressing layer 14 formed of crystallized glass, 
magnetic material and low-softening point glass is formed by printing on a top magnetic layer 25. After 
baking the magnetic body, the conducting pattern and the shrinkage suppressing layer, formed on the 
ceramic board as a laminated body 19, the laminated body 19 is separated by the separating grooves 17 
and 1 8 and edge plane electrodes are formed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS ^^^^^^-^-^ - 

[Claim?] The inductor layer which consists of a conductor layer formed in said each magnetic layer so that it might 
connect with a lower layer conductor layer electrically through a heat-resistant insulating substrate, two or more 
magnetic layers which have SURUHORU or the excision section formed on this insulating substrate, said 
SURUHORU, or the excision section, The contraction control layer which consists of the quality of mixture or glass 
ceramics of a magnetic-substance ingredient and low softening temperature glass, is formed on said inductor layer, and 
controls contraction of said inductor layer at the time of baking, The chip inductor which consists of an end-face 
electrode of a pair which consists of said insulating substrate, said heat-resistant inductor layer, and heat-resistant 
contraction control layer, and which is really electrically connected with said conductor layer to the both ends of 
laminated material. q „j 
[Claim 2] The 1st process which forms a lower magnetic layer in a heat-resistant sheet-like insulating substrate, and 
forms the 1st conductor layer of 1 or more ******s on said lower magnetic layer, Have SURUHORU or the excision 
section on said 1st conductor layer, and the 1st magnetic layer which thickness is 40-60 micrometers, and is twice 
[ more than ] the thickness of the 1st conductor layer is formed. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION ^^^^^^^-^^ _ 

[Detailed Description of the Invention] 

[Industrial Application] This invention relates to the chip inductor which carries out surface mounting to the high- 
density-assembly circuit board of small digital electronic equipment, and its manufacture approach. 

[0002] ., . . 

[Description of the Prior Art] In recent years, many chip inductors are used for the high-density -assembly circuit board 
accompanying small and thin-shape-izing of a digital instrument as noise cure components etc. 
[0003] Hereafter, the manufacture approach of the conventional chip inductor is explained. Drawing 5 is the 
perspective view showing the internal structure of the conventional chip inductor. Drawing 6 is the decomposition 
perspective view showing the manufacture approach of the conventional chip inductor. 

[0004] Such a manufacture approach of the conventional chip inductor prints a magnetic layer 101, prints the conductor 
layer 201 of an abbreviation half turn on it, leaves the end of this conductor layer, prints a magnetic layer 102, and 
prints the conductor layer 202 of an abbreviation half turn on it further. After printing a magnetic layer 1 08 at the 
topmost part repeatedly and dividing into the piece of an individual until the predetermined number of turns is obtained 
in these processes, it calcinates, the end-face electrode 301 is formed, and a chip inductor is obtained. 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional configuration, it had the 
big trouble in respect of mass-production nature. 

[0006] That is, since the laminating of the conductor layer of the pattern of an abbreviation half turn is printed and 
carried out in the manufacture approach of the conventional chip inductor, the number twice the count of conductor- 
layer printing of of coil turns is needed, and there are also that much many those connections. For this reason, the 
dependability of electrical installation became low as the number of turns at the time of a laminating increased, and it 
had the trouble that the yield at the time of mass production fell. Moreover, the thickness of a layered product increased 
to obtaining the coil of the number of high turns remarkably, and when there was a demand stored in a fixed dimension 
as a product, it had the trouble in the property side that a number of layers, i.e., an inductance value, is restricted. 
[0007] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



TECHNICAL FIELD 

[Industrial Application] This invention relates to the chip inductor which carries out surface mounting to the high- 
density-assembly circuit board of small digital electronic equipment, and its manufacture approach. 



[Translation done.] 
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PRIOR ART „ 

[Description of the Prior Art] In recent years, many chip inductors are used for the high-density-assembly circuit board 
accompanying small and thin-shape-izing of a digital instrument as noise cure components etc. 
[0003] Hereafter, the manufacture approach of the conventional chip inductor is explained. Drawing 5 is the 
perspective view showing the internal structure of the conventional chip inductor. Drawing 6 is the decomposition 
perspective view showing the manufacture approach of the conventional chip inductor. 

[0004] Such a manufacture approach of the conventional chip inductor prints a magnetic layer 101, prints the conductor 
layer 201 of an abbreviation half turn on it, leaves the end of this conductor layer, prints a magnetic layer 102. and 
prints the conductor layer 202 of an abbreviation half turn on it further. After printing a magnetic layer 108 at the 
topmost part repeatedly and dividing into the piece of an individual until the predetermined number of turns is obtained 
in these processes, it calcinates, the end-face electrode 301 is formed, and a chip inductor is obtained. 



[Translation done.) 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As mentioned above, by forming a contraction control layer in the maximum upper layer of a 
layered product, in order that a contraction control layer may form the sintering film previously before a magnetic layer 
sinters, this sintering film controls contraction of the upper part at the time of baking of the magnetic substance, and the 
chip inductor of this invention contributes to high density assembly by realizing flattening of the magnetic layer upper 
part. Furthermore, it becomes what whose dependability of the electrical installation between layers improved, and 
whose yield improved, and was excellent in the field of mass-production nature by the number of laminatings 
becoming fewer compared with the number of laminatings of the conventional chip inductor, a node's being 
abbreviation one half and ending, since the conductor pattern is formed further 1 or more ******s of hits, setting 
thickness of a magnetic layer to 40-60 micrometers in addition, and making thickness of a magnetic layer into twice 
[ more than ] conductor-layer thickness. 

[0036] Moreover, when obtaining the same inductance, it becomes what was excellent also in the property side that a 
number of turns and a number of layers can be increased, and an inductance value can be expanded since total 
thickness became thin compared with the layered product thickness of the chip inductor of the former [ become / 
fewer / the number of laminatings ]. m 
[0037] Moreover, there are no KAKE and crack of components at the time of mounting highly L anti-chip box 
reinforcement ], since it is a ceramic substrate [ finishing / sintering / moreover L dimensional accuracy is high and 
mounting nature is good, since the inductor is formed on the high ceramic substrate of a mechanical strength. 
Furthermore, since the magnetic layer is formed on a sheet-like ceramic substrate, like the corner guard mold thickness 
film chip resistor, manufacture is easy and rich in mass -production nature. 

[0038] The chip inductor having the outstanding mounting nature by the advantage in the property side that the mass- 
production nature which was excellent in the conventional chip inductor with improvement in the yield which was not 
able to be realized from these things, and an inductance value are expandable, and flattening on the front face of a 
layered product is realizable. 



[Translation done J 
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TECHNICAL PROBLEM ' ' 

[Problem (s) to be Solved by the Invention] However, with the above-mentioned conventional configuration, it had the 
big trouble in respect of mass-production nature. 

[0006] That is, since the laminating of the conductor layer of the pattern of ah abbreviation half turn is printed and 
carried out in the manufacture approach of the conventional chip inductor, the number twice the count of conductor- 
layer printing of of coil turns is needed, and there are also that much many those connections. For this reason, the 
dependability of electrical installation became low as the number of turns at the time of a laminating increased, and it 
had the trouble that the yield at the time of mass production fell. Moreover, the thickness of a layered product increased 
to obtaining the coil of the number of high turns remarkably, and when there was a demand stored in a fixed dimension 
as a product, it had the trouble in the property side that a number of layers, i.e M an inductance value/ is restricted. 
[0007] It aims at offering the manufacture approach of a chip inductor to which the mass-production nature which this 
invention solves the above-mentioned conventional trouble, raised the yield of a product, and was excellent, and an 
inductance value are made to expand. 



[Translation done.] 
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MEANS ____ ~ — 

[Means for Solving the Problem] In order to attain this purpose, this invention is characterized by providing the 
following in a chip inductor. A heat-resistant insulating substrate The inductor layer which consists of a conductor 
layer formed in said each magnetic layer so that it might connect with a lower layer conductor layer electrically through 
two or more magnetic layers which have SURUHORU or the excision section formed on this insulating substrate, said 
SURUHORU, or the excision section The contraction control layer which consists of the quality of mixture or glass 
ceramics of a magnetic-substance ingredient and low softening temperature glass, is formed on said inductor layer, and 
controls contraction of said inductor layer at the time of baking The end-face electrode of a pair which consists of said 
insulating substrate, said heat-resistant inductor layer, and heat-resistant contraction control layer and which is really 
electrically connected with said conductor layer to the both ends of laminated material 



[Translation done.] 
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OPERATION 



[Function] By this configuration, by forming a contraction control layer in the maximum upper layer of a layered 
product, in order that a contraction control layer may form the sintering film previously before a magnetic layer sinters, 
this sintering film controls contraction of the upper part at the time of baking of the magnetic substance, and the chip 
inductor of this invention contributes to high density assembly by realizing flattening of the magnetic layer upper part. 
[0010] Moreover, since the magnetic layer is formed on a sheet-like ceramic substrate, like the corner guard mold 
thickness film chip resistor, manufacture is easy and rich in mass-production nature. 

[001 1] The chip inductor having the outstanding mounting nature by the advantage in the property side that the mass- 
production nature which was excellent in the conventional chip inductor from these things with improvement in the 
yield which was not able to be realized, and an inductance value are expandable, and flattening on the front face of a 
layered product can be offered. 



[Translation done.] 
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EXAMPLE 



[Example] (Example 1) It explains hereafter, referring to a drawing about one example of this invention. 
[0013] Drawing 1 is drawing showing the internal structure of the chip inductor in the 1st example of this invention. 
Drawing 2 is the decomposition perspective view of the chip inductor of the 1st example, the sheet-like ceramic 
substrate whose 10 is a heat-resistant insulating substrate in drawing 1 and drawing 2 , the ceramic substrate into which 
11 divided the sheet-like ceramic substrate 10, and 12 - the magnetic substance and 13 - an inner conductor and 14 - 
a contraction control layer and 15 - an inductor layer and 16 - an end-face electrode and 17 - a primary part groove 
and 18 - a magnetic layer, and 31-34 show a conductor layer, and, as for a secondary part groove and 19, as for 
laminated material, and 21-25, a layered product and 20 really show SURUHORU, respectively, as for 41 -43 
[00143 The manufacture approach is explained using drawing about the chip inductor constituted as mentioned above. 
[0015] first, one side of the sheet-like ceramic substrate 10 of the alumina system which processed the primary part 
groove 17 and the secondary part groove 18 so that it might become the ceramic substrate 1 1 on the corner guard 
whose piece of a piece after division is 2.0xl.25mm as shown in drawing 2 - mostly, the magnetic-substance paste of a 
NiZnCu system is printed on the whole surface, it dries on it, and the lower magnetic layer 21 with a thickness of about 
200 micrometers is formed. 

[0016] Next, printing formation of the conductor layer 32 of 1 or more ******s is carried out at the thickness of about 
20 micrometers so that printing formation of the magnetic layer 22 which has SURUHORU 41 for carrying out printing 
formation of the conductor layer 31 of the cut water of 1 or more ****** s with the conductive paste of an Ag-Pd 
system at the thickness of about 20 micrometers, and connecting the edge of a conductor layer continuously is carried 
out with a magnetic-substance paste at the thickness of about 50 micrometers, and the edge of the lower conductor 
layer 31 may be continuously connected through SURUHORU 41. 
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«x**-*4 1 wrtt«ai-4j^K i 

±.<D®ft& 3 £ £$; 2 0 n flUDBtii*: E|ffllHE.«T*. C 
©«»: 5 cc i * - >JSl-h-cw 2 0 « mOJS&oftSftSi a 

QSMMU i*£<^f* TT-fSSOjfi 

h t BlWU-Ctt 2 0 0 u m€>WSM>±mm.ftm 2 5 6 

1 4 tsmmtrb, c*%6-fe ? * ? j»Sfi±K3s.«s 

0 0 jim-l OjumOJi* -CV- K1K*r5 5 ? £ 
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*4. 83. @4icjai^-c 1 0 raMMbDONttlPCab 
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[0022] ix«: i £ - i>u-h©*s re»w«f*s a i 

*A* • PdSO«<*^-^ H?5!j2 0 u mOgfticffi 

c jim©i5WEpKif.^(,. i&(,>-trrc«$/a3 
sb*^jl.*->u4 i */f-L-c»ifa-r*«t:^{c 1 jr-V* 

?S«^#J3 3 2 &£)2 0 m mOJVAKElUMMIU . W.> 
■zm*3C>1&®Z&m?itcii)Q>2.Ar*~A,& 2 £Wf 
4SStt#JS 2 3 A h X"W5 0 « aCI»IC 

EPMMIO. «V»TTO^f*a3 Z©WSB«r^A!f<-JU 
4 2 t/rl/tTftttTSJ: 5 {C I *->«±<l»5f*!B3 3 
«rS(Bf±x-^h*C*!j2 0f«a»«?)?^CEflSHK,>5SO. «Sf 

■c^i*jm^P4^'S'*?c«><Dx.^-iU4 3 tirr 

2 4 *'tSf4{*-s-^ !-*-^5 0 u w (Dilute 
EPMMSl/, «(->i:T©«if*H3 3«>iSSlIfi:A**-^ 
4 3 fe/ruT&^T&J: 1 *->5|4j£fl!>#* 
W«tte3 4 =£^flE^-A h"C«»2 0 vin<Z»¥&£Wm 

« *en©J L«)2 0 0 fi m(?>JS#©±ai»|4t*JS 2 
5tSJ.«*4. 

ft^A»6a«JlUMqqHVl 4*EPSMMtf«. cn 

«:e«B# 1 9 i i. , yctc y -f v> «t »J 2 
0 0 fimWTK LTfSSf* 1 9 2 9 *£«©±B 
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